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Abstract of JP2003077900 

PROBLEM TO BE SOLVED: To provide an 
etching method for inexpensively working a gate 
electrode in the size of not more than 50 nm, 
which exceeds an exposure limit with high yield. 
SOLUTION: The problem for thinning a resist in 
line with miniaturization, the problem of a lack in 
thinning amount due to the pull-out of a base in 
gate electrode thinning and the problem on the 
complication of a semiconductor manufacture 
process when special mask structure and gate 
structure are used are solved by using the gate 
electrode thinning of high resist selectivity and 
thinning in mask formation. Thus, the problem of 
foreign matters and contamination, which are 
main causes for dropping yield and which occur 
in transfers in between devices, is solved by 
performing a thinning process and a dry- cleaning 
process in a vacuum. The water absorption of 
halogenated hydrogen compound remaining in 
dry-etching is prevented. Wetting cleaning is 
omitted or simplified, and the problem on the 
drop of throughput and the increase of cleaning 
solution COO due to the insertion of a cleaning 
process is solved. Then, a dimensional 
inspection process or a contamination inspection 
process is also performed in vacuum. 
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mtt^m^tii^mimmmm^mx'h^x , ma 

V* ? M^-fiaig i: BUlS^- h«©X -y f-;/y«§tf tX 

o % ? *i$§tf txs t Hiriey- h «®x -y y y y 

y- b asx -y y yy-ffl^Lxst it«f bt >y ^ y yiM 
coo%'j»%< 1 1> 2Tnzm%&$mm.xi?7\,\ mm 
m<vw>m n&ftx-fto z b itmrnb-th^mmmn 

m&^^fomwnwmxmiz&^x , K^-r ? u 
y yxntmrn zti.mw*? mMczm t mi y- 
YW&^'v*t-yy%m.i ] aMb wit v i^yyuubm 
ie h 5 4 ? v -~yyiMb *n-9mm.ftx'mc&$i 

ffix >y y yySffiHWfcXgJ: lulBT «y l/y?3Mb mil Y 
V--yfj:mcOo b fe 2X@S:^-i. 

Mmco^ftmwcowm-mii,z&^x , tuiavx^«^ 

ttXSkmilBy- h^x vyyy«M^§kiOTBT 
•y ^ yxg i: mfiB H 9 4 9 V y ?JM b com fc* 

^»Bt-c:t^<aax^ s f£$k jfeftte^as-SlSg 

■th^b ^mtb-th ^mw.mm.com&nm . 
mmco^mi^mcomm^miza^x , j»«s*uty- 

mi?-hWSLkmcD-*m*VX7 bLXV-A 

xt,z fn ymmco— Mb mmmihmM^ws.i.^z 



msthiMb, mz-y-hmmizmmLxv-xxte 

[f*OTI7 ] i»«3S 1 E>MitS<iB 6 <DX vfixtf*m»m 

imco^mimmcommjfMza \*x.mst2ti&y- 

aw)i^^MRaf*«, (4x {WL^v^-yymm ) +20+ 

imco^mimmcommjfmizis ^x, -7x7 &mnm 
^kcou^hmmtiK (2x (»x-y^->-yKJP) +20+ 

[ft *JS 1 0 ] it*3l 1 Tj£3*$JA 6 <7)V \^tLfr0tt» 

af*« h wmtf s (2 x ( y- h msi^JKif ) +20 

+(*«RSffi&±M«OMiP) X2. 4)jaT-T*4 £ b 
[000 1] 

rJJsuz^zti&^faminMmxmtzfrfrh 



[0002] 

^.^^eUi:, -7-^^arn-fe-yif (MPU) fcft^$tt5 

■tf^Ktxaw)— oTfcsy-bSfii^tsxs^, y- 

—y&°?z.?mtzW&-?&^x? : &f&3Mb y- h«S 
Itxyfyy'CJ: OJDX-fSy-bx-yf-yyxgi: 

S<0H, V HW ytefSOMtffthKh . fKJKX 

y-haBii:U-ctt» y-Mfeswt^sio 2> y-h 

mUtf^i; LTn-polySi, p-polySi<0#JB«y-b^ 
i> b<«, WSi/PolySiWWN/PolySi^c7)^JIMy-b 

§ tix v . dfL^c^MSrx-yf-y y -cunx-r & 
mss^ y * «¥ Lfcx -y y y y v x ^ &>gm 

y^mtzx~>x-?x?m<?>im. wwwsr*. 

(J, 0 . 5mmC0y ^/Oy-y-KtiJ, Hg 1^ (»*36 
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5nm) cr>mytmW.$:m^X®c/ffl (Ui/'Xh) cr>frV+ 
■fttz^tztf ^ 0.18mmy-H-C« KrFP— f (fcH248n 

m) ti&mi'7hvx?mnimmmft£ffiitzm%m 
« s *is^m^r&±m(barc) ,sm%kmm±®: (bar 

L) ^2««#^ffl$ft4. x-yf-y^-rx^fcLT, V 
i?X h201/BARC202£ffiffl t?tfl^TKf^PolySi203 
/SiO 2 2O4JW#>£j£4lryr/kPB»t££02(a) , x 

X 9 b 1 X , t'^b 201/BARL207£f£ffl LfcS 
3fc5uT itf^OPol ySi 203/S i0 2 204$| j£ & If yrTV UK 
ffi^K£02(bH;:ij^\ BARCjg202t4l'> ; X MBMSI, X 
b*t—Ti£*U§iX, i^u-hI^f-ifH^f»(STI)206 

Srfflv ^zm^m^nx°mL^hf^(B*^mL-tz> 

T ^4&ffl, BARCXy ^-V^-Cl^iP^WV^^lOi: 
U <, ^^211-C*— ^ n*— X •/ i-mtfWj: 4 f&b , BARCX 

^^z^h^mmmimmiz-n, t v>a *f* v >y 

£>4. — *\ BARLJK20714, Si, 0, N7t*-t1f j£$*c, C 

jj&^rtrc'$>4*:#>, K^-rx-y^-yx^fc^m, m 

m^^tiib, ^--^N'Xy^M^i^^D , BARLX 

jftffift £<OM^-F*:7fc2:4 iZ.ti>M%.Wfi£tt>~? 4 b 
V^f^'J-zhm. ■?X7&®3mbLXI,&, V*J 
X hJ1201/BARCS202, 4fcJ4 % P5**l-JI2M/BARUf2 

07*jftKi/c*j& % mim. baroi202, ztcimRimz 

07& x-y^y^cj: O^-ylE^N&^S;**- 
«WC*4. S'i^"-hx.yf-y^(?DVX^i:L 

K^X^Cte, TBOS, HLD^«OSi0 2 JK^SiNK*HSOT$iX 

^V7 , ;u»ff81flJt*E32(c>fc^-. tx^fSJS 

, l/y'Xh J1201/BARCJ1202/TEOSJI208 £ ffcffi! t X & 
# , K3fef&, BARCJ1202 b TE0SJl208$r H =7 -i X «y f - J*^ 

£4 "3 Mg^Lfcffe, T -y ^yXgBkrT 1/ i/x 
r-201 i: BARC«202Sr^*f 4 b\^o jmtf— MWT"& 
4. <I£T1$fflS:fl&F54x.yf->':?' - , 

14, **L-€^fflcoiai*fflv^-cff*xh."tv^. V*? 
JB8£lg, MWcy-hx.yf-y^XST«ffl§^SH 

4. 75X7jMtS*Si: LT, K£W§sF*lfc«A 

w^rr^xvisi: lt, m-mm^mry x~? (ccp : caP 

acitive coupled plasma) , 5 X"7(ICP: 



inductive coupled plasma), ECR (electron cyclotron 
resonance) 7° 9 X-7#£fiR5r$"S . CKDCCP, ICP, ECRfc 
ttffl£*t4flI8iS&4, 13. 56MHz, 27MHz, ECR£)»1=f«:, 
2.45GHz<?)^^450MHz^<?DUHF^^ffiffl$ttTV>|>„ 

ttSr^-T x -y f - y ^'xa-^SQSJE^J^*^^ \° 

Wf, V^^^)CEST'«fflSn4BARCX-yf-yX«0« 
CCPT 5 XVX >y ^- y £ ffi V IT , 0 2 tCC 

^r^XV-ffcUtOUT, BARL-^i0 2 
X>yf-y^ti, CCPT5Xvx>yf->-^S2:ffiV^, C 
4 F 8 , QFe^tfO^^n^-^V^^, COfcAriffeS? 
£ L«;^S;r5Xvft LTSSaf 4 . ^- b«Six >y 
f->-XO^, ICP, ECRr^XVX-y^-y^ilSS'fflV^ 
*C, imsiJSli:, CF 4 -^SF 6 {;C1 2 , N 2> 0 2 ^»Lfc^ 
X, PolySi/fCrte;, Cl 2 ,HBr,NF 3 fc0 2 -^HeS:^JnLJt^' 
x^7-5X^L-r4*&3& s #<«fflStt4„ k»M 

3H^>x v^-yymem^vyy* 4 r -y ^y^ - 
xgt;«, icp, ju»srco 2 r9Xv*^RUs kw« 
irc»5*w»f ss^MjffTQs &^s*-r»-r 

4 < * ijffl ? ilt V ^ 4 . l/i>'XbREaJK 
iMJn § ■£ 4 S WT0 2 GcCF 4 -^CHFg m<F> V n n ^ - 

^'x&^jp-r4*^t*4 0 ^vi->yTm.x'<nmm*? 

tfMSX'fo 4 . ?§?8Ek tT, NH 4 0H/H 2 0 2 ,HC1/H 2 0 2 *^ 
iKW|g«t#ffl V ^ tt 4 . 4 t T 

Y%$s&$LTM.<nmzinir>tl& V-X/ Vl/J 
S«, W«Wt=t4, 03(a) 1 5^-4 o HZ, 7'-hSfi@ 
^(cU-f * y £fTfe&^&«gS2M304£ 
Bf&.LiZiO'h , *M W*-Jl'X'<.-y-3VIi:f$M, x 
■y ^ y ^"fc 4 0 L , H3 (b) tc^-t 4 o 4 * 

h«ffi^^XS^^V^Tt4, tSM^7J, iS^-ftO^* 

tC, Si£c7)ITRS(International Technology Roadmap fo 
r Semiconductor) 2000 (SC. 2) 4 4 1 , f^n i^'— 
y-K (T.N) (4, B^Jffi)K4 , 9$^^WH^tt4C: 
fc*«$ttTV^4. 
[0003] 
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•y 7« mm L ZMtbX & 0 , 2001^-C70nm, 2003*FC50n 

S401**100n«(C^ LTMPUy- b*402#'50nmi: 50nm«Si 
»CttftStKk**L*ArFU— ¥ (193nm) 3:J=Bvtf:S3E8 

m&f&eMSilzttm LXZti. mx.il, 02(a) (c)coj; 

a^BAKHSffifflLfcy-bmssBniSffaiK, barcx 

7f^CW^ht BARCV* ? * |1I Wf IZfflmit IX % 
tl . BARCti UiSXhk WzmfcX'fo & £ , BARCX >y f- 

-<^x*fcj:4*ft, l/^xhae^-fb^-r-s*^, y- 

■txyu-cryxmzZ&JT&kLXte, flrim-20901 
8, «flm-136402^jS3:fVO»4. WHPF6-209018 

«, SiO^S-L/SfcJBHftU jRBCDBfclH FX?f 
^*fflV^t»li**-h*^JW-4*a, WWPF5-1364 

>y f - y yc: i 0 tiiiwfc*-* sire* s . * , wwro- 

: jx b k y- hmmzm-mmm^ m-mm&izx , 
mmzmmttz mrjtm^tix v \& . 02(b) 

fu>. y- y%mx*w&vcth-ym<t, wsi/poiysi^* 
y- b \,z&\fthMm\Li?mmwFi-2&wzwh^K 
x\^h» zlx, j&mz^x, w«y-ni*a 

»wi:#$£fc lx , Timtttmkn&mimx's v^* 

J&&£?&l7m (IEDM1999, JSfflt®^2001#) , 0 2 £ 



j: h ummmmxr- v v kiM kx . y ^-.xt- «y r **i jh 

( ro-feX>-yrK> ;: j. l >A2000) ^ HC 

MI 2001) 5 =fVt V ^ . 

[0004] 

[JHB^WWlU J: 3 fttHM! mttz^Ltci. o HzM 

%rt&mim& lx v k «3e{=«ef5PSr w ^'x h 

mmMz£&^?~-yffltl$:®im-&B ! £kLX, I- 

i>x b<r>mmw&& i *Mm^W:(Dmmixr k ztix 

StT « JR , T^TffijttT'MH^-SIW^^ $ ft h tz 

y- hl^iB«*«-<Oiai»&»6WRft;W:100n«< 4> v W 
RRff-Cft h . LtzffiX. VMtot h y- b ftjDXfcff 

fe-fs Sx>y^>-yja (BARCBARL./^b^X^, y- 
b®ffi) <DJf SteSHfcL&Vtfrtf), BARCX y f--cco« 

^Ja-t* i: ^ 5 ^®* 5 '2003^ £ 0 y^frTS i t tflftbit* 
iZft-otc (H4b) . 02(b)<7)j;d : 6rBARL^fflV^-9-yr 
)V<DW>^k , BARLt polySi S:X >y f-vy-f ■& cO^i^B^r 
JRJP* ; pa'f*i:R*=5fllS»s6*»fen4. BARCX 

J: d , ST I ®&cr>±M5<B k TfflXBX**—' n'-x >y f- 

^--y N'X -y f-O^. < N BARC^ff <0 toiiiiV ^Hgfcfr 

502-c-iffl < * o -r src Hfta^ec: -^TL*9kv^a^® 

if±.ttz. — ^T, WW¥6-209018, WM¥5-136402^P 
ftffiT'tt, Tu-feXIgOiBflDteiSf-'yrnxhtg 
Bm-78400(cBB*«n«:J: d^V^ HBWfcJffiT 
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x? owmmtfy- vmrn^x "j^v^tft, 

fc. y-h^StcfcttiWIWfcfilfce^ Si0 2 ln 

*M iiffl;&lk»20nm--30nm 
T**. Sfefc* U-S^X MMHtEBL BARGfflUft; 

•r&eikSrBWk-rs&tfrc'&s. 

[00051 

«wbKff a i^x hcomm-ikcommt y- vmsmrnxL 
hMtR^^y- hmmmmffiffik -?x?&mi,zt$ 

*--"vi-yf ^aostv o # 

(5$i) 

TfHtSit*. #39tW<0W£tt, 100 X 3 X2/3+20=220 
nmk=5r.&. (y-hmmmm lOOnnu l^'XHSSttb 
3, VX?«Wk4»'fc*<Ott2/3 > ££SD*20niiref+ 

b«iJfL*Sr80nmJaT^ftIi.^tm(^^^^. 

fcwu-ftjitojt^i/i^fli^iifc. i<o*ft-c, *i\ 

0*t±280raik*-5"CV^. Rty— h^UHF-ECR 

x-yf-^'JOS^AT, Oj/CF^AnifXfcfflVvt, BARCX 

•y^-y fZfr a k BARCCDX >y y^j&g k ifflfitf fclOit 
ti3/rC*-ofc. iit, ^Xiiij&fctkRF^-'f TX£p 
SL,/£BARCXvf-fc:J:*«IIWfcJt*20nifc U£k<r<5, 
l^Xh^rH^Onmk&O. a-*- hflSix-y f-y^jffl 



^ffitC, BARCX -y f-^y^^-yN'x -y -^y^S-^ftiS 
Rtef & Z b TW-ftcO(fA>o# L , «»Jg3DX 

mjLmcowmKnmm^mm-tzt^x'^t. 
x-yf-y^^^xsa^ft-cffa £ bx-mstzz 

Ttf a CI k T\ H5^X7 i-y ?xmt?& iWfyfL 
**ft;^Ni<!0«Wc*BS?±T# , ^ x «y MlfeaND«*K ffi 

F«3T1TV\ W^JM^^zX o t s ^<0X@i0*#^ 
1 9^r50niiiK;^Siy-bJllX&ll^-r.S.C:i;^-e 

ot, Altera? ^rV ^3^^{c J; T , ArFl^^xhco 
[0006] 

[fHB^MKM^BS] <*Sfe^Jl > ~?x?Mm-ikb¥- 
HlWtt, •?X7Bf&m&, -?X9M 

mtiM b y- v m«ix y+y ymmYjM * m t *m 
m <y-hjBUHF-ECRx-yf~y^«) tc-casa-*-** 

(a) IC* t /£ temffiZ xw- y^tmooTmizmytz 

tL7tU-^h201/BARC 202/PolySi 203=300/65/100nni<^ 

ll^<wyr;^*50n■y-^*t^^l^II't■**^^ H4 
+ fc^vr i a tea-*- hx 7 fHVtcfiFSr?^ 7J2S403 

it. 

mitm^ZiUm^'Jx bm vmigm-ti* - 1 

@T«-fb-r & i k TSOnay- h 5 £ k #> - l±}* 

x«fcH7 y-Mvfy^kflioii^ 

5 r>X , H7tc^ UfcJBtt*»R-r4 i k # 

TtS. 07(a) COJ^KtfOJ^r, Wi>Xh701kBARC702Sr 

J;at:polySi703aSltKx.yf-y^'L > ^cOf*. fflflff 
«^704*>'»« § ix^rv ^fefrKSQE t T > ^t-^'x >y 

^y-yxmrntitfo . m^tfa^- ^-x-y^^ 

*fWi, TflHH?tt* f *<, Hx-y^A , 9^-rv^ 
^fr, ^J^.tf,HBr/0 2> HCl/0 2 t^(4HCl/0 2 /HBrCO^X 
^^fifflt SdkT#^ix5. MSfiW704*^-t 
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9 a syfz^v^yymm^&mmmmz^xffi. 

*D Z b X\ «ffc«£705£^t;£ Z. b 
Zcr>Xo^:fiWX\ h701J:BARC702<7) 
^i£709 J: 0 lOnmJfflV x¥— b #708^WC# tz . 

y- h max -y y ^<t>b# , wb& 

tSt, 117 (b) fcr^-f J: o^-y-y f-710£J: 9 . lOnmH 

-ax v j-yyx-y- v-kfozmmtt ■§> <r t t, H7 
(c) iz^-fffimcoy- h wm*Mi&i-& z. t tfm&ti „ 

(2x d&x-y^-y^Jgyf) +20+ C*Hm-f tl 

cowjxhm^'j^x'h^. -t^hib, s^tismo 
MRcw&ikn&.X'iifflmitt&zbtfX'Z-f, mm 
&gb%*)*&®i<omm&'£mk%:&. mz. urnm 

mmT^Lizi o fc, ^^&100rm?&^50njn£LU« 
it L % 50nmJ^T<oy- 0 X-mrfh <T)\iZ 

< swfe#J2 > i^yxh MiMb fc h mmt, r-y^y 
mm zm%:& wmmx-mtt h ^nrnm * mrfc 
^t. mumt Lxm2(.c)i l zmvti/^mmzx <o^? 

-y^miOOrwlZ&ftZtlK.UisXh 201/BARC 202/TEO 
S 208/PolySi 203=300/65/50/100ninOMttJaCO-t+yr;l^ 
S:50nmy-h(cJpX-ri.^^mT^-r. <I<7)*£\ 

U5>* MiTEOS 2(&^-v^yy$.xm^rtii,iti:hti: 

V>. TECS 208x-/f-y^'{c:^^p>''XM^li, 50X 
2xlX2/l+20=220nm (5£3)T'&&. (Pi> - Xh 

/l, TE0SjjW<X 'y f-100% (STI®l£50nffl£&J£) , 3c 

Lfc#-3T\ TEOSX./f-y^Bir^T-^SOnmCT)!^^ hffl 



jt, hiWtsMkfcBARoiiitwk&i^+'Tr^fofcik 

•CH6 (b) izifk-t i: dlzu i?x b <r> Jn*#fl?a*«KM Uti, 

m>{c){z^rti. o tc, v A ym^y^OSMt 

^tmmzftfz. ££>kr s BMa,zt5i,-f&fflmttMZ%M 

Lt:ZbX\ STIXST«-r?»SII209SBc7)BARCMiP^ 
If V ^tt2lQt BARCJ^f com^ >g&fr211<^f&3i£2nmja 

Tens*? * /£ . * , mmmi t * l ?t v v*. v /barc 

*W£t& b , 1ftX-yf-y^"Cfcl.polySitCi^^^ 

hSBPsi* (SC 1 ) ± 0 , (2x (*x -y^y^m 

W) +20) nm, BARCXyf-^X-yf-y^U-hi:^^ 



)X3) (352) 

3^, uirxbbBMCMmtruzmmbX'ft'iti 

Sfix-yf-y^fcfTVV iarascfcu^xh^^t 

xattfw 50n«y-h*»(KUfc. -r-rr, teostw 

«fc o lz¥~- b imHt^-th Z\ b X'SOnmy- h 
h^bifiX'^h. H80>)(c5*-*-J:3fc:, Px'xh 
TO-fhT^»Waimc (01J: ICPr5XvT-y>-Y) , BA 

RcwwfcxsfcTEosxvf-y^xa*«sasB (imuk 

fflUHF-ECRJIMS ) , Tvv'y^XSSrSflSMC, ^-h 

x.yf-y^iaistfbxs^itQa^ATffo'r i>mmx-$> 
i<o^t«MSB-c, c-Ara^^^^+^ra-r 

c:i:^<, xa+tmaii/cfT-ofc. *>t, Ea80>)"f<o 
u j/x h mm t b Bmcmmit t teosx ^^y m—$k 
mm (mimmmF-ECRwrnm ) x-tbtbxfioz-bh 
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•y^-fcjMKfUyxhBWBi, (*3) £*) ( (ti? 

^-i^^'JKif) X4+20) nm, BARCX«/f-C0X>y^-y^U— 

J2Lh(c*f J: a {=, -?7.?^a-*- h«ff$m#affi<?>JI 

^^^ffl^^y- bffi&b tT , PR/BARC/SiN/WS 
i/Poly , PR/BARC/Si N/W/WN/Poly^PR/BARCAECE/polySi 
/SiGe#(7)^- t>tlh . Ztl 

^O^-^-PR/BARC/SiN^PR/BARCAEOS^iOVX ^gB^-Sr 
m\Mm^mmX\ WSi/Poly, W/WpolySi, polySi/Si 

GeS: y- bmsm^rcffw ^comcomm^M^x-n 
a ifctw»<^Bi«*»* it 02(b) 

fciTK U ^ ArFS^fc: y^tmoomizmtZ iifz 

h201/BARL 207/PolySi203=300/25/100nm<OBARL 

mxm<r>*ryy°>vx*w>my— b &i%&<omm 

( (;\— HVX^MJP) X2+20+ ( 

aT^m&i*. isisxhmmk-t&zbtfX'Z-t.. mm 
gmt**) *mi<omm&<mt . ^mmmx-a. 

BMlX-zf-y^^P^^JiOa^Tffo-CV^^, BARLM 

(iSi0 2 J: 9x.v+yyff&M,%Si®l®X'h&Zbb , H 
JS t> 20-30nm fcff v coSri-eilSSWf t tz «t a =5rPI 
— aesST-P^x hSHifrffc;, BARLx>y^y^\ 

ax>y ^y^y^^^^T imsaa-'-h o 
iffltsiftama-*- hmwraM^gssMrsaswcfr 

•fe y h a-— X Sr*S-ft; LT t> 1D**»{- <fc S 5 7 

^mmcrmm^mx-hh . &tt. v/i* i o t wxfA' 

y-btm<7)%r&X'i>, Flzi&VJ Px v f*frtH9 

„ * ? A-a*- h h z/ y y- b (vy 
vjxxyb-y-b) mx'MWL-thw&M. 
P oiysi^*-a-'- h £jqxTsxg-c«ffl-m«f 
< mmm >-?x? mmtim t y- b tix -v^-y y 



x.-yi-yT-MWitZftoWrBc. y-bWM^-vJ-mX' 
(5$1 ) «k l 5220nm s BARLX.y^~fr£*tfi: 25x1. 2x 

lx2/l=60nm (j$5) , ft280mm^TJ>S. 

^'X h- «RJtl . 9 S§P k ft"MW)Jt2/l . TEOS:*- 
/N*x.yf-30Z-CH-3t). L^-s-C. 20nm<Ol^yxhWISt 

<ttc i o *N&r * £ h . nis«ffl Lfcxet s 

H8(a)(;^-r„ l^^MilRfl:*«Bl»: (M: I 

CPr^XvT-y^-v, //^T-y^^) T20nn»-ft: L?t 
WJXbl$ffli.28temb%:-?t:. BARLx 

'v+yy*wmm mimmmF-EOiwmm.) x-a^ 

V\ WSA (a-'-hfflUHF-ECRffiaM) TlOnay— 

ffix -y f-y ^'SfflmYfe: ^ a z t x-50w>y- b *&&t& 

mwLtz^yyitmim^-r^zt^m^h. &tz, 

ISHZmLtzUi??. b/BARL$:ffiffl-r&%&COBARLX-y 

+ytwtz&m&i'SSAbm%*9m'r&£* poiysix 
y^y^iz<m^:u ; Jx bmmm.it. tsnio 

( (y-h«fiiJ^») X2+20) nm, BARLX >yf-(c 

im^u^^bmmmi. (^5)±o. ( (barlik 

ff) X2.4)C0P> ; XbW$*^'®T'S>-l>. iot, BARL 

x-y^y^'frtTic 

Mff) X2.4) - (5%) 

^xst*ffl^ff^fc»^3Siii^*jaTt^. y 
m uzm&. idttzmrmtzTv yyrxmzm-tz t 

X\ «*tt»ft*|»*'r*£i:**Tftfc. Hll 
(a){C*-T i a ^Tl^^'X M101/BARC1102/SiN1103/W1104 
/WN1105/polySi 1106*^ ^^SflWia*- h X-gMfflZlZT* 

CI, 0, N^#tf7°7X-7, polySiX-yf-y^'SrCl, 0, H 

mtztitiy-b&tf.Z:mn(b) tc^-r <, ^tt, x-y 

rJMZfto ZbX\ >>i^\ii:jStU v^SiHCi 

SttSxA-f x Sr , 0 X < *tAt%> Z. b fitzjmb 

<H»J4> SHtff|l*»fe3fc^U3tJllXWl4. UHF-ECRT 
5X7X -y ^yimW.Z&.m LtzfiK ArF5 7 ^T-X^>BAR 

T5XvMox<y^>'?lSg£f£fflL'ti>i:v->. U*» 
t, UHF-ECRr5X-7x>y^-y^B{i, +^JK, {S* 
^jBKofcft 9 ^yP-coiSfiJPM* WJ § it , *^fH, 

HP5£«;tTV'»Sfc«>, ICP, CCP^J; OBrt^S'JW 
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Wt. UHF-ECR7°^Xv^BIM2:fflV^:7 ^ — t^^T/" 

TOTE0S^&901#*^TE0S^£902J; 05nm^# 

'y^tm&MSfcT, ^x-^t^M HX<yf 
*903^'iSgf!tf-f KX-y^-»904«k 92.5nnc*;£ J: 
d <! i: LT 09 (g) IZ^rt 

mnx-m—^y- b^mm-rt - 1 jwb**: . uhf-ec 

"btz^tzh. ?- bmmmatJM^miz^ xti&i&rc 
- b *six y+> ym&ttjLwmr l . si® ; \ o ^> 
timaSAz i r h 5 -f ^ y --y/ig^t ( n# 

<»««5> 07(a) (Wfc^y-hJ^&llXfc.fcoT, 
— i >77tMtl.^iM^HTl:St. , 10 

■^S^x*/^ — 40keV „ fTfei&;*fi2 x 10 1 6 /cm* <T> b fit 

ftSMWflOOteJBiJW-* . Mwe. fcfc£(f s fTfc&» 
x*/t^-20keV. tT^3^i2xl0 13 /cm 2 cO'J yfc^x 
-;\<7):fi,K£30° fcfflH-Cfr^CTfiJMafclWlOO? 

SHBtfcH&fcUfca, -f yr5<OftJK1009*SWfcS-erS 



fta908fc^fl:*S907i: ^ yr^nmmb-i *yfi 
m£t&zb&m&&. 
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ioT. y <-b-y*y-bfflffli>*iimb%:*). SSL 

o rxiay- b«jt^fi*-ri» - 1 . 
$ 6 «c , H7 (a) (w \z7ik Ltzmmit?- 

btmzB&L. m&g$m$m b immmmmzm 

—<r><i yyyumxBmtt <r b x\ y—b^m&cox 

[02] ffl^tXS&ffatucOCMOSb^yxX^coy- 
bflSi^lffH^0T"S) S . 

[03] m&VV-X/b^J yWf8JM*m^t:i&&<7) 
¥- h«S<0BfBH'T* S . 

[ 04 ] mmit-t zy-b&b* <m^mt^m<^^ 
y^yx-foh* 
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[06] m^mX'krF]y^Xb^mittfz^C0±m-'io 
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[07] *«HH*fflV^iB»fl:§*ifc**-N«»OBfH 
J^KcoJnlMS-*-r0-C*S>i» . 

[08] *W%&ffl&l>X\' i JZ. h/BARL/PolySicoy- 
MR*«»^W**^07n— Hfc l^^'X b/BARCAEOS 
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[09] y i-byxv-b mmm\ ^Wr&<oy- b 
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201-l^'XK 202-BARC, 203- Poly-Sift^ 204- 
¥—ht&l§i&. 205-SigflL 206-STU 207— BARL. 20 
8-TE0S, 209-"m=HfrffiXnT%&t&8tM. 210- -BAR 

cmmim^&ft. zu-mcmm&m^Btt, 3oi-teo 

S. 302- -Poly-Si WW. 303-y-btmm. 304— Kill 

mmwcm. 306-tT^si£*t-&-r xxrm. 

307-lM H^^f-^X^— 9\ 308- -ftmK&SC 

mtZ'&^l/z/X h Mff. 404- • ■mffiZ'£W%: V is'X h 
mm, 405-BARC«fb^>/f->'^f^^>'*Xh)KJf. 5 

(srmmvT&mm . 502-w 

W.Ltiy't ><7)®SMft, 503-STlS^c7)±g|5O5W 
>\ 504-STlKM±gPffii$ , 505- -S 

n®mT&X'<?>7 -( > . 601-WMcoWx (77^ 
X) „ 602-_t£^£>«a!lL£7-f 603--7j<tR^ 
& BrfiOArFl- i>X b CO— gE^-C0ffl^;5^. 604- • -iD7j<#j5?Sr 



L-^SB^-Offlfii^. 701-l^'XK 702-BARC, 70 
3-polySi„ 704- -{IIHS^JSI. 705-«§Hti« £ > 706- 

y-htmm. 707-sia«u m-y-h^, 709-v 

710-y-y^-. 711— im h*x. y f- s goi-^ 

x wm4i^-C«TE0S^-&. 902-^BTEOS^S. 903-^ 
x-;^[>g6-9--r F^-yf-*. 904-»»M Hx 7 f 

905--7X^$HH^Tf^^X^Tt^OMrt^ 
^J, 906-C7-'-h$H^t:^Tf^^-b^<?5B^ 
^flj, 907-iffl$SWfc;l»$ . 1001-TE0S, 1002-polySi. 100 

ioo4--mm&nmtm. 1005-sis 
ioo6-fi*>a^tL^^^-y««i». 1007— &msm 

1008- 2 s - h «ffiiST<c:« A VX v {gi§U8&»: 
„ 1009-^x-^co^ (-fjj-yfTa^^) > 

1101— 1102-BARC, 1103-SIN. 1104-W, 11 

05-WN, 1106-PolySi, 1107-3-*- VW^B, 1108-Si 
mfc. 1109-«^§tl7'iSiN-7X^. 1110-iffl$tfL$ 
ftfcPolySi „ 



[@1] 



[02] 



El (a) 



-r 




X 












S 








5. 





(b) 



ft 

1 



18 





— — > 


T 




ft 






at 

» 


E 













i 






X 










Cb) 




(c) 




[H3] 



[04] 



E13 



in i icT 




■i.iji;»:::i:i:t: ; :t:tri>7g3 vw 



III i II 



mm mm — 




I " i -J-'-i-»-i-t- i- 1 1 





2001 2003 2005 



2001 2003 2005 



(10) H2 003-77900 (P2003-77900A) 



[05] 



[06] 



[HI 1 3 




[07] 



[08] 



701 



709. 





H8(a) 



v. 

M 



2 

X 



" * BKSLXM 



mm 



T 



(b) 



WKfcxs 



• 


j 

r 




xa 



rr 
v 



[09] 



[01 0] 



B9(a) 



itxm h 



mtaxa 



i 



Xtt 




xa 




as** 




i 1009 

\\\ ! W 



IHUII'IIDIIIItlL 





(11) B2 003-77900 (P2 0 0 3-7 7 9 0 OA) 



en) mm &m m 



F?— 4M104 BB01 BB18 CC05 DD65 DD71 

EE05 EE16 EE17 GG09 HH14 

5F004 AA02 BAH BA20 BC01 BC06 
BC08 BD01 BD03 BD07 CA01 
CA03 DBOO DB02 DB03 DB26 
EA22 EB08 FA02 

5F140 M39 M40 BA01 BF01 BF04 
BF11 BF14 BF18 BF20 BF21 
BF27 BF42 BG08 BG20 BG22 
BG38 BG39 BH15 BK03 BK13 
BK14 CE10 CE14 



